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- Name : Taro Yamada No. 25
Japanese . 70 Total score : 398
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English | . 88
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List of Records in Class A of First Grade
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Mean score in three subjects : 74.6



U.S‘. Patent Oct. 1, 1991 Sheet 4 of 4

5,053,988
("START ) _ F1G,4
. 100
NO | 101

|

YES OTHER DATA
> /102 PROCESSES

INTRA - CARD 2 ~NO

YES 103 - 108

INTRA = CARD

INTER - CARD
CALCULATION

CALCULATION

105

| ' 104
. NO_—T1S DATA IS DATA
| TERMINATELD TERMINATEL
. ?
| YES YES
105 110

ARE

THERE
ASSOCIATED

CARD DATA
GRO7UPS

" THERE .
ASSOCIATED

CARD DATA
GRQ?U PS

NO

ALL CARD

DATA GROUPS

TERMINATELD
?

REGISTRATION
PROCESS 106

END

ALL CARD

DATA GROUPS

TERMINATED
?




1
DATA PROCESSING APPARATUS

This application is a continuation-in-part, of applica-
tion Ser. No. 07/233,256 filed on July 22, 1988, now
abandoned.

BACKGROUND OF THE INVENTION

The present invention relates to a data processing
apparatus for processing and managing data in simple
organized data bases.

A statistic processing system is disclosed in Japanese
Patent Laid-Open Application No. 297958/1987 (U.S.
patent application Ser. No. 063,216). This system In-
cludes a memory for storing multiple data in table for-
mat in which a plurality of matrices are formed. A
variety of statistic calculations are executed by using the
table format memory, thereby facilitating data input and
confirmation, modification and addition to the inputted
data.

In this type of system, however, each set of data
collected in one table format is processed in accordance
with the specified statistic calculations after specifying
arbitrary columns or rows and the type of statistic cal-
culation. However, the same statistic calculation can
not be executed with respect to a set of data in another
equivalent table format, which data are associated with
the above-mentioned data to be executed, unless the
instruction for the statistic calculation is given once
again. Namely, if there are the plurality of sets of data in
the table format having equivalent content and the same
desired statistic calculation is to be carried out, it is
required that the instruction for the statistic calculation
on all such occasions be given for each set of data.

As is known, another type of data processing appara-
tus incorporating a CRT or a dot-matrix, LCD as a
display unit is arranged such that the data for individu-
als having, for instance, a list of records which include
numerical data are managed on simple organized data
bases. In this type of data processing apparatus, the data
defined as an object to be managed is recorded on one
picture, serving as a sheet of card, of the display unit,
thus forming a card data. More specifically, the card
data includes a minimum unit data during the process of
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inputting the data. One or more cards of data are col- 45

lected to form one card data group (registered text)
which will then be stored in a storage device (document
file) of the data processing apparatus.

In this data processing apparatus, when the numerical
data contained in the card data is calculated, the same
calculation is automatically executed on the card data of

the same card data group. In connection with the card

data of a different card data group, however, the same
calculation is not carried out. Where the card data
group differs, it is necessary to perform the calculating
process each time by reading out the card data group to
be arithmetically processed. This leads to complicated
operations and also requires much time for processing.

Accordingly, it is a primary object of the present
invention to provide a data processing apparatus capa-
ble of automatically doing calculation on the card data
of other card data groups associated with the card data
group being read out when one of the card data of one
card data group is calculated.

SUMMARY OF THE INVENTION

A data proceésing apparatus according to the present
invention comprises: key input means having a plurality
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of function keys and character input keys; display
means for displaying inputted data; card data group
storage means for storing a plurality of card data includ-
ing numerical data, said card data having capacity capa-
ble of displaying at one picture of the display means at
one time and being grouped with a link data of content
thereof: readout means for reading out a card data
group specified by the key input means from the card
data group storage means; calculation means for calcu-
lating the numerical data contained in the card data of

‘the card data group read out in conformity with a vari-

ety of instructions given from the key input means;
judging/readout means for reading out other card data
groups associated with the readout card data group
from the card data group storage means by making a
judgement on the basis of the link data attached to each
of the card data groups; and calculation instruction
means for causing the calculation means to calculate the
numerical data of the card data of the other card data
groups having a connection therewith as determined by
the judging/readout means subsequently after calculat-
ing the numerical data contained in the card data of the

readout card data group.

The card data in accordance with the present inven-
tion is defined as an aggregation of the minimum unit
data when inputting and storing a series of data includ-
ing the numerical data such as record lists of the indi-
viduals or of every class. The card data has a capacity
capable of displaying at one picture of the display means
at one time, in other words, one display picture of the
display means comprising a CRT or a dot-matrix liquid
crystal display panel serves as a sheet card. The plural-
ity of card data is combined into one card data group
depending upon the kind of content, and the card data
group is provided with link data and stored in the card
data group storage means.

The card data group storage means is preferably
comprised of a magnetic storage medium such as a hard
disc or floppy disc having a capacity capable of storing
the plurality of card data groups and a driving unit
thereof. |

The foregoing and other objects, features and advan-
tages of the invention will become more apparent on
reading the following detailed description with refer--
ence to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram illustrating a fundamental

constitution of the present invention,;

FIG. 2 is a block diagram showing a construction of
an embodiment of the present invention;

FIG. 3 is a diagram showing a card data format in the
embodiment of the present invention;

FIG. 4 is a flowchart showing operations of the em-

bodiment; and
'FIG. 5 is a diagram illustrating a card data format
which is to be newly registered in the embodiment.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In FIG. 1, key input means generally designated at 1
has a plurality of function keys and character input
keys. The numeral 2 denotes display means for display-
ing the inputted data. The numeral 3 represents card
data group storage means for storing a plurality of card
data including numerical data, the card data having a
capacity capable of displaying one picture of the display
means 2 at one time and being grouped with a link data
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of content thereof. The numeral 4 represents readout

means for reading out a card data group specified by the
key input means 1 from the card data group storage
means 3. The numeral § represents calculation means
for calculating the numerical data included in the card
data of the card data group read out in accordance with
a variety of calculation instructions received from the
key input means 1. The numeral 6 represents judging/-
readout means for reading out the card data groups
associated with the readout card data group from the
card data group storage means 3 and for making a
Judgement on the basis of the link data attached to each
card data group. The numeral 7 indicates calculation
instruction means for causing the calculation means 5 to
calculate the numerical data of the card data of the card
data group which is judged to have a connection with
the readout card data group upon a determination by
the judging/readout means 6 after calculating the nu-
merical data included in the card data of the readout
card data group.

Based on the above-described construction, the user
indicates an calculation mode by way of the function
keys of the key input means 1 and permits the calcula-
tion means § to perform the calculation process upon
the numerical data contained in the card data of the
card data group read out by the readout means 4. Then,
the judging/readout means 6 recognizes and reads out
another card data group relative to the above-men-
tioned readout card data group on the basis of the link
data attached to the foregoing card data group. The
calculation instruction means 7 outputs calculation in-
structions to the calculation means 5 so that the calcula-
tion means $ executes the same calculation process with
respect to the numerical data contained in the first card
data group upon the next card data group associated
with the first card data group. Therefore when doing
calculation on the card data of a certain card data
group, it is possible to automatically calculate on card
data of the associated card data group in accordance
with the link data.

Turning attention to FIG. 2, there is shown a block
diagram of a construction of the embodiment of the
present invention. In FIG. 2, the numeral 10 denotes a
key board, defined as the key input means, which has: a
plurality of function keys for indicating a wide variety
of operation modes, including an “calculation” function
key 10q for indicating a calculation mode; and character
input keys for inputting alpha and numeric data. The
numeral 11 denotes a display unit, consisting of, e.g., a
CRT, for displaying the inputted data. A control unit
generally indicated at 12 controls the system as a whole
and calculates the numerical data, this control unit
being composed of a microcomputer. An external stor-
age unit 13, formed of a magnetic storage medium such
as a floppy disc and a driving unit by which this storage
medium is driven, for storing a plurality of card data
groups. The numeral 14 designates a memory for tem-
porarily storing the card data group read out from the
external storage unit 13. An output unit 15 for output-
ting results processed by the control unit 12, e.g., a
printer. Note that the display unit 11 may be formed of
a dot-matrix liquid crystal display panel having, prefera-
bly, 640X 400 pixels. The control unit 12 includes, for
Instance, a 8-bit or 16-bit microcomputer and 1/0 inter-
faces between the microcomputer, the key board 10, the
display unit 11, the external storage unit 13, the memory
14 and the output unit 15. The control unit 12 controls
these components on the basis of programs INCOrpo-
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rated therein and, as will be mentioned later in greater
detail, calculates the numerical data of the card data
group in accordance with calculation instructions is-
sued.

The next description will be focused on the operation
of this embodiment with reference to FIGS. 3 through
5

The external storage unit 13 stores the plurality of
card data groups organized by a plurality of card data
16 each consisting of, as depicted in FIG. 3, a list of
individual’s records.

The card data 16 is the data having a capacity capable
of displaying at one time on a display picture, serving as
a sheet of card, of the display unit 11. In the case of the
list of records, the data to be stored may include a name,
titles of lessons, while the numerical data may include
individual’s score. | |

All the titles of the libraries with respect to the card
data groups containing the card data 16 are displayed by
manipulating the key board 10 and are selectively speci-
fied by moving a cursor to the line of a desired card data
group. Subsequently, the control unit 12 reads out the
specified card data group from the external storage unit
13 and permits the memory 14 to store this data group.
Then, the card data on, e.g., the first page of the readout
card data group is displayed on the display unit 11.

The calculation operation with respect to the numeri-
cal data contained in the displayed card data will be
explained in conjunction with a flowchart of FIG. 4.

When the user depresses any one of the function keys
a specific data process to be executed is inputted. The
control unit 12 judges whether the calculation opera-
tion is performed or not (step 100). If not, other data
processes, except the calculation process are executed
in accordance with the inputted data process instruction
(step 101). If judged to be a calculation operation, viz.,
when the “calculation” function key 10a of the key
board 10 is depressed, a judgement as to whether this
calculation is a intra-card calculation pertaining to a
single sheet of card or an inter-card calculation pertain-

-ing to the respective cards within the card data group

(step 102) 1s made. The intracard or inter-card calcula-
tion 1s selectively specified by the user depressing a
function key after depressing the “calculation” function

key 10a.

The intra-card calculation involves a step of calculat-
ing, for instance, a total score of all lessons and a mean
score of every lesson with respect to the card data 16.
The inter-card calculation implies calculation of a class
mean score of every lesson.

If the intra-card calculation is selected at the step 102,
the intra-card calculation is carried out on, e.g., the total
score of all lessons or the mean score of each lesson
(step 103). Then, whether the calculation operations
carried out on all the card data of the readout card data
group or not is judged (step 104). If it is judged that the
data on which the calculation is carried out in the step
104 comes to termination, the apparatus searches the
external storage unit 13 to determine other associated
card data groups need to be retrieved wherein the de-
termination is based on the link data attached to each
card data group at the time of inputting the data of the
card data group (step 105). As a result, if there are no
associated card data group therein, the result of calcula-
tion operation is registered (update registration) in the
external storage unit 13 (step 106). If there are associ-
ated card data groups in the step 105, such card data .
groups are sequentially read from the external storage
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unit 13, thereby performing the calculation on all the
card data groups. Upon completion of the calculations
upon all the card data groups (step 107), the results are
respectively registered in the external storage unit 13.
When it is judged that the inter-card calculation be
performed in the step 102, the inter-card calculation,
1.e., the calculation of the mean score for each lesson for
every class is executed (step 108). Steps 104 through 107
of intra-card calculation, are likewise carried out in the
inter-card calculation on the associated card data
groups (in the form of steps 109 through 111). The
results are registered (new registration), as new card
data shown in FIG. §, in the external storage unit 13.
In the data processing apparatus according to the
present invention, where one card data group is read
out, and when the numerical data contained in the card
data thereof are calculated, the calculation operation is
also automatically performed on the numerical data
contained in the card data of other associated card data
groups that have been judged as being related on the
basis of the link data attached to the readout card data
group. Hence, the time required for the data calculation
operation on the simplified data base can be reduced.
Besides, the operativity can also be improved.
Although the illustrative embodiments of the present
invention have been described in greater detail with
reference to the accompanying drawings, it is to be
understood that the invention is not limited to those
precise embodiments. Various changes or modifications
may be effected therein by one skilled in the art without
departing from the scope or the spirit of the invention.
What is claimed is:
1. A data processing apparatus comprising: °
key input means having a plurality of function keys
and character input keys;
display means for displaying inputted data:
card data group storage means for storing a plurality
of groups of card data, said group of card data
including a plurality of card data, each card data
including numerical data and having a storage ca-
pacity capable of storing all information needed to
display one picture on said display means, said
plurality of card data groups each having a link
data wherein certain card data groups are grouped
together by a desired relationship through said link
data;
readout means, operatively connected to said card
data group storage means, for-reading out a first
card data group specified by said key input means
from said card data group storage means:;
calculation means, operatively connected to said
readout means, for calculating said numerical data
contained in each card data of said first card data
- group read out in conformity with a variety of
instructions received from said key input means
and for obtaining results from the calculations, said
results being stored in said card data group storage
means as updated data;
judging means, operatively connected to said card

data group storage means, for determining whether 60

other card data groups stored in said card data
group storage means are grouped with said first
card data group based on said link data;
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sald readout means, in response to said judging
means, reading out said other card data groups
grouped with said first card data group; and
calculation instruction means, responsive to said
judging means, for controlling said calculation
means to calculate said numerical data of each card
data of said other card data groups read out by said
readout means after calculating said numerical data
contained in each card data of said first card data
group.
2. The data processing apparatus, as claimed in claim
1, wherein said key input means includes function keys

for specifying a calculation mode.

3. The data processing apparatus, as claimed in claim
1, wherein said display means comprises a cathode ray
tube.

4. The data processing apparatus, as claimed in claim
1, wherein said display imeans comprises a dot-matrix
liquid crystal display panel.

5. The data processing apparatus, as claimed in claim
1, wherein said card data group storage means com-
prises a magnetic storage medium and a driving unit
thereof. |

6. The data processing apparatus, as claimed in claim
5, wherein said magnetic storage medium is a hard disc.

7. The data processing apparatus, as claimed in claim
S, wherein said magnetic storage medium is a floppy

disc.
8. A method for automatically processing a related

group of organized data in a systematic manner using an
electronic apparatus, comprising the steps of:

(a) inputting alpha and numeric data through a key-
board;

(b) arranging the numeric data in table format, the
table format representing a card data;

(c) forming card data groups, each card data group
including a plurality of related card data which are
linked together;

(d) linking certain card data groups together which
are associated with each other by attaching link
data to each card data group;

(e) storing each card data group including linking
data in a storage device;

(f) selecting a desired card data group by using the
keyboard;

(8) obtaining the desired card group from the storage
device; | |

(h) selecting a calculation to be performed upon the
desired card data group by using the keyboard:

(1) performing the selected calculation of said step (h)
on all card data in the desired card data group;

(j) searching the storage device for other card data
groups linked to the desired card data group;

(k) obtaining the other card data groups linked to the
desired card data group upon being found in said

.- step ();
(1) performing the selected calculation of said step (h)

upon all card data in all the obtained other card
data groups linked to the desired card data group;
and |
(m) storing results from the calculations of said steps

(h) and (1) in a new card data.
E ¥ * % »*
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